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[57] ABSTRACT 

A communication system and method that reduces the 
number of converters required for communication between 
a personal computer and a plurality of instruments includes 
a master data transmission converter coupled to the personal 
computer and adapted to communicate with the personal 
computer and a plurality of branch data transmission con 
verters. Each of the branch data converters being coupled to 
the master data transmission converter through an RS485 
interface and one of the instruments through an RS232 
interface. Each of the branch data transmission converters 
having a unique individual identity address code such that 
only one communication path is built between the master 
data transmission converter and a branch data transmission 
converter that has been addressed by an information signal 
from the personal computer via the master data transmission 
converter. Each of the branch data transmission converters 
controls the direction of data ?ow between the RS485 
interface and the RS232 interface responsive to an interrupt 
activated by a respective one of the RS485 or RS232 
interfaces. 

4 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR 
REDUCING THE NUMBER OF RS232/RS485 
TRANSMISSION CONVERTERS REQUIRED 
FOR COMMUNICATING BETWEEN A PC 
AND A PLURALITY OF INSTRUMENTS 

BACKGROUND OF THE INVENTION 

This invention relates to an apparatus connected betWeen 
a personal computer (PC) and instruments, particularly to an 
RS-232/RS-485 data transmission converter Where each can 
be provided With a unique identity code for facilitating the 
communication therebetWeen. 

NoWadays, using a personal computer (PC) to process 
information from various instruments or equipment is a 
commonly used skill. An RS-232 standard interface has to 
be connected betWeen the PC and each of the instruments so 
as to form a communication path. If a remote communica 
tion is required, an RS-485 standard interface Will be nec 
essary. Thus, tWo RS232/RS485 converters are required for 
converting the communication betWeen RS232 and RS485 
standards. Therefore, the complexity and the costs for inter 
facing the PC and the instruments have been greatly 
increased. Further, as transmission directions of the RS232/ 
RS485 converters have to be controlled by the PC and 
cannot operate in an automatic sWitching mode, this is an 
additional burden to the PC and it Will also easily cause 
incorrect messages to occur When operating in a multitask 
mode. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a data 
transmission converter for signi?cantly reducing the total 
amount of the required converters for transmission betWeen 
a PC and a plurality of instruments. 

It is another object of the present invention to provide a 
data transmission converter for controlling a transmission 
direction betWeen the PC and the instruments Without hav 
ing the PC to control the transmission direction therebe 
tWeen. 

It is yet another object of the present invention to provide 
a data transmission converter Which can adjust its transmis 
sion rate in response to the transmission rate of each 
instrument. 

A communication system for communicating betWeen a 
personal computer and a plurality of instruments, includes a 
master data transmission converter means coupled to the 
personal computer and adapted to communicate With the 
personal computer and a corresponding number of branch 
data transmission converter means each coupled betWeen the 
master data transmission converter and one of the instru 
ments and having a unique individual identity address code 
such that only one communication path is built betWeen the 
master data transmission converter means and a branch data 
transmission converter means Which has been addressed by 
an information signal from the personal computer via the 
master data transmission converter means. 

These and additional objects, if not set forth speci?cally 
herein, Will be readily apparent to those skilled in the art 
from the detailed description provided herein, With appro 
priate reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing a conventional con 
nection arrangement of a personal computer and a plurality 
of instruments; 
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2 
FIG. 2 is a block diagram shoWing a connection arrange 

ment of a personal computer and a plurality of instruments 
according to the present invention; 

FIG. 3 is a block diagram of a transmission converter in 
accordance With the present invention; and 

FIGS. 4A & 4B are How charts shoWing a preferred 
method in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, a block diagram of a conventional 
connection betWeen a personal computer (PC) and a plural 
ity of instruments is shoWn. In order to have a PC 10 
effectively used, the PC 10 is connected to ten remotely 
located instruments 20—29 for example. Each of the con 
nection paths betWeen the PC 10 and instruments 20—29 
includes an RS232 interface port located in the PC 10, an 
RS232/RS485 converter, and an RS485/RS232 converter 
connected to a corresponding instrument. In such an 
arrangement, the total devices required Will be ten RS232 
interface ports, tWenty converters, and tWenty RS485 cables, 
this Will additionally increase the compleXity of the inter 
connection therebetWeen and thus increase the costs for the 
connection. 
A block diagram shoWing a plurality of converters 

100A—100K of the present invention for connecting a PC 10 
With ten instruments 20—29 is illustrated in FIG. 2. As 
shoWn, the PC 10 has an RS232 interface port connected to 
a converter 100A, ten converters 100B—100K are each 
respectively connected to a corresponding instrument 20—29 
having an RS232 interface port, and an RS485 netWork is 
coupled betWeen the converter 100A and the converters 
100B—100K. 
When it is intended to use the PC 10 to control one of the 

instruments, the PC 10 outputs an RS232 format signal 
having an address ?eld and a control data to the converter 
100A, Which then converts the RS232 format signal into an 
RS485 format signal for remote transmission. The RS485 
format signal is then received by all of the converters 
100B—100K. If the address data of the received signal 
complies With a predetermined address value of a corre 
sponding converter among the converters 100B—100K, then 
the control data Within the received signal Will be converted 
into a corresponding RS232 format signal having a prede 
termined transmission rate corresponding to the transmis 
sion rate that the corresponding instrument has. The remain 
ing converters, Which do not have an address value 
corresponding to the address data Within the RS485 format 
signal, Will not respond to the RS485 format signal. 

Referring to FIG. 3, each of the converters 100A—K 
according to the present invention includes a surge absorber 
30, an RS485 interface 32, a reset circuit 34, a data trans 
ceiver 36, an RS232 interface 38, a microprocessor 40, and 
a memory 50. The memory 50 is preferably an electrically 
erasable programmable read only memory (EEPROM) 
While the data transceiver 36 is a universal asynchronous 
receiver/transmitter (UART). As shoWn in FIG. 3, the surge 
absorber 30, the RS485 interface 32, the microprocessor 40, 
the data transceiver 36, and the RS232 interface 38 are 
connected in a sequential order. The reset circuit 34 and the 
memory 50 are respectively connected to the microprocessor 
40 such that the reset circuit 34 may be used to reset the 
status of the microprocessor 40 and the memory 50. The 
memory 50 is used for storing address data for a correspond 
ing instrument and a corresponding RS232 transmission rate 
for the corresponding instrument. The converter 
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100A—100K operates in a half duplex transmission mode 
and the microprocessor 40 may automatically control the 
transmission direction therebetWeen, i.e. the converters 
100A—100K may convert signals betWeen an RS232 format 
and an RS485 format. 

FIGS. 4A and 4B are How charts of a preferred method 
that are operated by the microprocessor 40 of the present 
invention. The method comprises an initialiZation phase 602 
and an addressed operation phase 604. The following 
description is described in reference to FIGS. 3 and 4A—4B. 
The initialiZation phase 602 begins by having the micropro 
cessor 40 read the data pre-stored in the memory 50 (step 
62). The addressed operation phase 604 is then performed. 
The microprocessor 40 Will set the RS232 /RS485 transmis 
sion rate based on the read data (step 66), When an infor 
mation signal either from the PC or one of the instruments 
20—29 is transmitted into the microprocessor 40 via the 
RS232 or RS485 interface, the microprocessor 40 Will 
execute an interrupt operation (step 68). The microprocessor 
40 then determines Whether the interrupt operation is acti 
vated by the RS232 interface or not (step 70). If the interrupt 
operation is not activated by the RS232, the microprocessor 
40 Will access the data from RS485 and read its address ?eld 
(step 72). The microprocessor 40 Will judge if the address 
?eld meets With the address code from the memory 50 (step 
74), if the address ?eld meets With the address code from the 
memory 50, then the data is sent to RS232 interface (step 76) 
and returns to step 70. If the address ?eld does not meet With 
the address data from the memory 50 then it returns to step 
70. If the interrupt operation is activated by the RS232 
interface, the microprocessor 40 Will access the data from 
the RS232 interface and send it to the RS485 interface (step 
78) and then return to step 70. 

In the above con?guration, the PC 10 and the instruments 
are communicated in a half duplex mode, the PC 10 Will not 
further require to control the transmission direction therebe 
tWeen. Further, the RS485 interface mentioned can also be 
replaced by an RS422 interface or a combination thereof to 
sWitch to a desired transmission mode. 

While the present invention has been explained in relation 
to its preferred embodiment, is to be understood that various 
modi?cations thereof Will be apparent to those skilled in the 
art upon reading this speci?cation. Therefore, it is to be 
understood that this invention disclosed herein is intended to 
cover all such modi?cations as fall Within the scope of the 
appended claims. 

I claim: 
1. A communication system for communicating betWeen 

a personal computer and a plurality of instruments, com 
prising: 

master data transmission converter means coupled to the 
personal computer and adapted to communicate With an 
RS232 port of the personal computer; and 

a plurality of branch data transmission converters, each of 
said plurality of branch data converters including an 
RS485 interface, a microprocessor coupled to said 
RS485 interface, a memory coupled to said micropro 
cessor for storing a unique individual identity address 
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4 
code therein, and an RS232 interface coupled to said 
microprocessor, said RS485 interface being coupled to 
said master data transmission converter means, said 
RS232 interface being coupled to a respective one of 
the plurality of instruments, said unique individual 
identity address code providing a single communica 
tion path being built betWeen said master data trans 
mission converter means and a branch data transmis 
sion converter Which has been addressed by an 
information signal from the personal computer via the 
master data transmission converter means, said micro 
processor accessing data in a direction of one of said 
RS485 interface and said RS232 interface responsive to 
an interrupt activated thereby. 

2. The communication system as claimed in claim 1, 
Wherein said memory of each of said plurality of branch data 
transmission converters further stores data corresponding to 
a transmission rate of a related one of the plurality of 
instruments. 

3. A data transmission converter for coupling betWeen an 
RS232 port and an RS485 port, comprising: 

an RS232 interface coupled to the RS232 port; 

an RS485 interface coupled to the RS485 port; 

a data transceiver coupled to said RS232 interface; 

a microprocessor coupled betWeen said RS485 interface 
and said data transceiver; and 

a memory coupled to the microprocessor for storing an 
identity address code related to data transmission 
converter, said microprocessor enabling communica 
tion betWeen the RS232 port and the RS485 port in a 
direction responsive to an interrupt being activated by 
one of said RS232 interface and said RS485 interface. 

4. A method for communicating betWeen a personal 
computer coupled With a master data transmission converter 
and a plurality of instruments each coupled With a branch 
data transmission converter, each of the data transmission 
converters having an RS232 interface, a microprocessor, a 
transceiver, an RS485 interface sequentially connected, and 
a memory connected to the microprocessor for storing an 
identity address code and a transmission rate data, compris 
ing the steps of: 

a) reading the identity address code and the transmission 
rate data and setting a corresponding transmission rate 
of the RS232 based on the read transmission rate data; 

b) receiving an information signal from the RS232 inter 
face or the RS485 interface and executing an interrupt 
operation; 

c) determining Whether the RS232 interface activates the 
interrupt operation or not; 

d) if yes, then accessing the information signal from the 
RS232 interface and sending it to the RS485 interface; 

e) if not, then reading the information signal from the 
RS485 interface; and 

f) accessing the information signal from the RS485 inter 
face and sending it to the RS232 interface. 

* * * * * 


